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A d d i t i o k  tests  of a l/T-size &del 2 ' t h e  Gr- XJR2F-1 
amphibian were made in Langley -t;ank no. 1 to canpare the behavior 
during  take-off of the, model .aquippd w t t h  sp l i t -  and slottad- 
type flaps The slotted flag had a la rge effect on locating t he  
forward center-of -gra-~.ity lfmfts for stable . take-off a .  Stable 

. take-offs ethin the normal aperating range ~5' posttiam of the 
center of gravity codd.bs  made ~ftk the split flaps deflected- 45O 
or with me slotted f laps .  de.flec;tad leas., than 200- At f l ap  
deflecttans regutred fw.  .take-ofg etabilftly, the use of 

flaps ~n -crease forward acceleration froi l r l  t o  4.8 feet 
per second .-per sec0l;ld. lsoved the. centeryf-gravity lhit forward 
approximately 3-percent meen aerodynamic chord. 

' : s p l i t  flaps.resulted In lowr take-off speeds than the w e  of Blotted 

INTROlXTCTrola 

The take-off and lanafng stabi l i ty  of a 1/7-eize powered m c  
model of the Gnmanan .XJR2??-l amphibian . W i . t h  slotted flaps has been 
described In reference 1 These results indicated that the range 
of pasftione of. ,the center o f .  grqyity.  . far  +table take-off was w e l l  
aft of t he  desired oaerating .range if- .f Lap &eflecticms of 200 or  
more were used. ~n order to take off' frm rough water a t  as low a 
speed as possible, this aimlane was supposed tb have satisfactory 
tab-off e tab i l f ty  wfth flap  deflections of 45O. .Vi* such lmge 
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2 IVACA RM NO L'j'AO'( 

Additional tests of the mob1 with me flap deeign changed 
from t he  original alotted f lap  to 8 ep l i t  flap of t h e  scam plan 
form axes m a  requested by the Bureau of AerOnmtiC13 in their 
le t ter  of March 27, 1946, Aer-RD-62-m. It m8 requested that 
the teste include the determhmtion of the forward limits of t h e  
center of gravity f o r  Stable take-offs with the stabilizer 
incidence  decreama and elevators at -300 In cabinatlau w i t h  tihe 
s p l i t  flap and elot ted f lap  It waa thought that the reduction 
in aerodynamic pitch- moment with the split-type f lap  would be 
great enough to permit stable +ake-gffe w f t h  full down f laps  at 
farww4 po8ltima of the center of gravity 

In accordance with the request of the Bureau of Aeronautics, 
Navy Department, the forward limit8 for stable pos i t ions  of the 
center. of gravity were determined with both types of flaps These 
data were obtained a t  two rates of forward acceleration.  Sufficient 
aerodynamic teats  were made to determine the approximate l i f t  and 
pitchizlg-moment charact~ristics with the two type8 of flaps. 

DESCRIPTIQB OF TI33 MODEX 
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NACA RM No. L7A07 3 

Position of center of gravity . 
Vertical position, 16.06 inches above k e d  a t  step 
Horizontal positfon, 25-percent M.A.i= .- 

. -  

. N l  pover, 7500 rpm; l2O blade an@ at.3/4 radius 

Nose-wheel d r a m  sealed .' 

Step v e n - k  to interior of hull through -in wb38l: 

. .  
, .  

. .  

well c6mpartment 

The trim was referred to the base line of . m o d e l  

Mments -tending to mi66 the bow Were oansidered positive . . 

A gross load of 65.2 pound6 correspbndlng t o  Arll--scale design 
gross load was ueed for all Qf the take-cxW e tab i l i t r   t e s t s  - The - 

forward 13gxI.t~ for stable posit ions .of: the center . a P  gravity during - 

take-off wwe determined w i t h  full power and..slevators deflected -300. 
Records were taken of t he  time history of t r i m  a& speed-during 
take-off:. Where possible these reCords were supplemented by visual- 
observations of maxlnum amplitude of porposing itad 'trim. .AI1 cent? & 

&-gravity lim2te were determined f o r  two rabs of accelerafxLon, 
1.1 and 4..8 ,feet per second per second, At .-&e higher rate '& 
acceleration, it was sametimee dfff icul t  t o  determine whether or not 
t he  model was- startlr43 a cycle of porpoiaing.. .The motion was no t  
consldered.porpoiaing unless a cnmplete oecillation in trim occurred. 
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. -For the aerodynamic tee&, :which were made with full Z.ower, 
t h e  aerodynamic ilf t and p i t c h ~ g , m m n t e  were &eterm$ned for a . 
range of speeds *can 22 to 35 feet per secmd.' . .  . .  

. . ." . -  

RESULTS AND D&CUSSION . 

The variation of the trim with speed dur ing take-off with the 
slotted  f laps deflected 50, I ~ O ,  ZOO, and 45O -1s presented in  
figures -2 t o  5 ,  -respectively. As the flap deflection waa increased, 
the free-to-trm track8 w e r e  lowered and, with flaps deflected 45O 
and the.center of gravity a t  32-percent mean aerodynamic chord, lower 
limit porpoising occurred over most of the We-off run. Sfnce the 
.elevators were already full  up, a recovery fram this porpoising was 
not  pose i b l e  . . .  . ,  . 

The variatfan of the t r i m  wi& speed ' for  split flap8  deflected 
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450 ie presented in f igwe 6. At positlank of We center of. gravity 
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with the stabi l izer g e t t i n g  of 4.5O t o  the hull. base line and 
elevators  deflected -300. These results m e  presented in figure 14 
and may be compared w i t h  data obtained a t  the new stabi l izer settfng 
of 2.5O to t he  hul l  base l ine presented in f fgutre ‘T(c) The change 
in stabi l izer  had only a small effect on the maximum amplitudes of 
porpoising and consequently on the forward Umit f o r  the center of 
gravity 

~ C L U S I O M S  

Testa  of 8 1/7-8ize Qnamic model of the Grunaaan XJEF-1 amphibian 
showed that: 

1. ~n increase in fornerd acceleratfon from 1.1 f ee t  t o  4.8 feet 
per second per second moved the forward limit of the center of -vi ty 
forward approximately 3 percent mean aerodymmic chord. 

. .- . 

Langley Memorial Aeronautical Laboratory 
National Advisory Ccenmittee f o r  AemmU-bfC8 

Langley Field, Va. 
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NACA RM No. L7A07 
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Fig. 1 

P SLOT S EALED 

FIGURE 1 .- MODEL 212 . COMPARISON OF TIPSECTION OF 
SLOTTED AND SPL\T T Y P E  FLAPS. 
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NACA RM No. L7A07 Fig. 3 

I 

I 

Speed, fps 
f r two accele ations. 
flaps. sf. 158; eleva- 
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NACA RM No. L7A07 Fig. 4 

Center of gravity,  percent M.A.C. 
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s p e d ,  fPS 

load b.2 pounds; full powet;; s lo t ted3ype  flaps,  sf, 20%; eleva- 
.- Mod 1 212. Variation of trim w i t h  eed f o r  two accel rations. 

tor, -50 , s tab i l izer ,  E+., 2.5 . 
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NACA RM No. L7A07 Fig. 5 
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NACA RM No. L7A07 Fig. 6 
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NACA RM No. L7A07 

(a3 Slotted  flap, sf, 9 
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(b) Slotted  flap, sf, 15O 
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Fig. 7 

Center-of-gravity location, percent M.A.C. 

Figure 7.- Model 212. Forward limits  for  stable 
positions of center of gravi- for two  accelerations. 
Gross load, 65.2 pounds; full  power;  elevators, Se, 



NACA RM NO. L7A07 Fig. 8 
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NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 

Figure 8.- Model 212. Forward limits for stable 
positions of center of avity f o r  two accele- 
rations. Gross lo d, 6E2 pounds; full power; 
elevators, 6 ~tabilizer,€&,2.5~. 
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Fig. 9 I 
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Figure 9.- Model 212. Effect of flap deflectfon and type 
of  flaps on forward limit for stable positfons of the 
center of gravity f o r  t w o  accelerations. Gross load, I 

65.2 pognds; f u l l  power; elevators, se, -300; stabilizer, sa, 2.5 . I 
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Figure 1 1  . - Model 212. Variation of aerod amla l i f t  and pltohlng mment w i t 2 1  

speed. F u l l  power: center 8f gravity, E percent Y.A.C.; slotted-type f laps,  WT 
df, lo0; elevators, be, -30 ; stabilizer, &;, 2.So. I-L P 
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Figure 12- Model 212. Variation of aerad namio lift and picohing mwent rlth 
speed, Full power: center of  eravlty, K 5 percent M.A.C.; slotted-type f lapa,  Y 

6 f ,  450; elevatms,ge, -30°; 8f€tbilif%P, ds, 2.5O. 6 
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Figurel3.- Yodel 212. Variation of aerodynamic l i f t  hnd pitching manent with 
speed. Fu l l  power; canter of gravlty,  26 percent M a A a C . :  spl i t - tgpe   f laps ,  sfI 46O; eleVatore,&e, -30°$ stabilizer, sa, 2.5'. 
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Center-of-gravity location, percent M.A.C. 
S l o t t e d  f l a p ,  8 f, Bo; stabilizer, 6 4.5O 

Figure I$.- Model 212. Forward limits f o r  stable 
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positions o f  center of gravity f o r  two m e l e p a t i o ~ .  
Gross - load, 65.2 pounds; f u l l  power; elevators, 6 e, 
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